Abstract: New polyheterocyclic ensembles of 8,9,10,11-tetrahydro-7-thia-1,4,6,8-tetraazabenzo[de] anthracenes were prepared by reaction of easily available 5Н-pyrido[2',3':2,3]thiopyrano [4,5-b]pyri dines with Ас2О or acyl chlorides. The starting 5Н-pyrido[2',3':2,3]thiopyrano [4,5-b]pyridines were prepared by reaction of N-methylmorpholinium 4-aryl-3-cyano-6-oxo-1,4,5,6-tetrahydropyridine-2-thiolates with malononitrile dimer.
In our earlier work we have shown [1, 2] that 3-cyanopyridine-2-thiolates react with malononitrile dimer (2-amino-1,1,3-tricyanopropene) in hot EtOH to afford 2,4-diamino-5-imino-5H-pyrido [2',3':2,3] thiopyrano [4,5-b ]pyridines 1. The compounds 1a,b,c are promising reagents to prepare polyheterocyclic ensembles. We found that compounds 1a,b easily react with acid chlorides with the closure of the pyrimidine ring and the formation of new polyheterocyclic ensembles, 8,9,10,11-tetrahydro-7-thia-1,4,6,8-tetraazabenzo [de] anthracenes 2a,b in modest (34-57%) yields (Scheme 1). The relatively low yields of the polycycles 2 are due to non-optimal reaction conditions, the presence of several nucleophilic centers in the molecule of 1 and associated ambiguity of acylation. Confirmation of this assumption resulted from the fact that acylation of compounds 1a,c with Ac2O gives mixtures. Thus, when 1a,c were heated under reflux in Ac2O, products of acylation at the 2-NH2 group, 2c',d' were obtained along with the expected compounds 2c,d (the molar ratio of compounds 2d:2d' was ~1:2 (~24% and ~47%, respectively), whereas the molar ratio of compounds 2c:2c' was ~3:1 (~59% and ~20%, respectively). The starting compound 1b was prepared by analogy with known procedure [1] Presumably, the formation of the tetracyclic system of 2 proceeds as a cascade process starting with acylation of the 4-NH2 group of compound 1 followed by the intramolecular cyclization involving the imino group at the peri position. Thiatetraazabenzo[de]anthracenes 2 are yellow-brown or green-brown powders that are insoluble in EtOH, sparingly soluble in acetone, AcOH, DMF, and moderately soluble in hot DMSO. As we have shown in prior work [3] [4] [5] , such polycyclic assemblies can be used as chemical protection agents for plants, corrosion inhibitors, antitumor agents, DNA intercalators, nd so on. The structure of polyheterocyclic ensembles 2 was confirmed by the results of spectral studies (IR spectroscopy, 1 H NMR spectroscopy, HPLC-MS) and elemental analysis. 1 Chloroacetyl chloride (1 mL, 12.6 mmol) was added to a suspension of compound 1а [1] (1.0 g, 2.76 mmol) in dry DMF (5 mL), and the mixture was stirred for 20 min (the suspension turns into a solution). Then АсОН (7 mL) was added to the prepared solution (an exothermic reaction observed), and stirring continued for another 30 min, while the mixture was slowly heated to the boiling point. The mixture was heated under reflux with stirring for another 2 h for complete conversion and then cooled to room temperature. Product 2а was filtered off and washed with EtOH. Yield was 0.66 g (57%), yellow-brown fine crystalline powder, decomp. temp. >250 °С. IR spectrum, ν, cm −1 : 3455, 3319, 3214, 3154 (NH), 2214 (C≡N), 1701 (C=O). 
